Lecture 2
Review

« Scientific Notation 2928 = 2.928x10° .002441=2.441x10"°
» Significant Figures:

- 2.55x102  means 2.54x10%-2.56x10"
* Maetric system:

— Length: Meters Time: seconds Mass: Kilogram
» Conversion of Units: multiply by arepresentation of one
365.25d 24h 60min_ 60s

X X X——
lyear 1d 1h 1min

=1x356.25x24x60x 60 = 31557600s

lyear =1year x

The erroneous idea that an object needs a force on it to keep moving
even at constant velocity was held by
A. Galileo. B. Aristotle. C. Newton.

0.000000000012
A.12x10? B.12x107%* C.12x101 D. 12x107%°

In which of these relations will S double if T is doubled ?
A.S=10T B.T=1/S C.T=S*S D.S=1/T

The development of physics concepts depends heavily on measurements

because

A. engineers make all the measurements that are really necessary for physics
to survive.

B. new theories are impossible without measurements.

C. our society depends on the employment of people who make measurements.

D. without measurements, incorrect ideas and concepts may seem reasonable.

Suppose you are told that the distance a body travels (d) is given by

the product of its speed (v) times the time of travel (t). The mathematical
equation for this is

A d=v t B.d=v+t. C. d=vit

D. d=t/v. E. d=1/(vt).

Two bodies have quite different masses, but the net force applied to each of them is
the same. The acceleration of

A. each body is the same.

B. the less massive body is larger.

C. the more massive body is larger.

Know

1. Newton’s 3 laws of motion
How to apply Newton’s laws in familiar situations

2.
3. The basic units for mass and force
4. How to use vectors in calculating the effects of forces

The acceleration of gravity on the moon’s surface is about 1/6 of that on the Earth’s
surface. An object on the Earth is to be taken to the Moon. We can state that,
compared to the Earth,

A. the object’s mass will be the same on the Moon.

B. the object’s mass will be greater on the Moon.

C. the object’s mass will be less on the Moon.

D. the object’s weight will be the same on the Moon.

E. the object’s weight will be greater on the Moon.

Dynamics. Newton’s Laws

» Dynamicsisthe scientific study of the causes of motion

» Thesimpleactivity of just watching the sky has produced
many significant advances and results over the centuries.

» The development of modern science started when people
tried to understand the regularity of the motions of celestial
bodies; an enterprise which took over 2,000 years.

» Newton proposed three laws of motion. These are a set of
rules which allows one to calcul ate how objects move
when subjected to forces

» Newton's laws are very accurate and form the physics
which governs the dynamics of most of our everyday
experiences.

Understand

1. The difference between the approach of Aristotle versus that of
Galileo and Newton in describing the relationship between
force and motion

The difference between mass and weight.

How to calculate the acceleration produced by a given force
The effects of friction and air resistance upon motion.

How to draw and use a free body diagram

abkrown

First Theory of Motion

Aristotle

* Aristotle was born in Ancient Greece over 2000
years ago (about 300 BC). Aristotle was the first
to think quantitatively about motion.

» Hereasoned that 'heavier' objectsfell to the
ground faster than 'lighter' objects.

 Aristotle believed that moving objects must have
forces exerted on them to keep them moving.




Galileo

Galileo was an Italian mathematici
astronomer, and physicist. He was
born in Pisa on February 15, 1564.
Galileo was thefirst to refine this
process with controlled experiments
to test specific hypotheses. e
In 1610 he developed the telescope it

and used it to discover the satellites
of Jupiter and Galaxies

He invented the thermometer, it
worked on the idea that as things get
hot they expand and as they cool
down they contract.

| saac Newton (1642-1727)

» Histhreelaws of motion
first appeared in 1687 in
his book called Principia.

Force

» Forceisapush or apull on an object. A
force applied to an object has a tendency to
change the shape or the motion of an object.

» Forceisavector quantity, i.e. aquantity
which has both magnitude and direction.

e The Sl unit of forceisthe Newton (N), in
fundamental units

1N =1kgm/s?

Galileo and the Tower of Pisa

» According to alegend,
Galileo dropped two objects
with different weights from
the Leaning Tower of Pisa.

» Found that all objectsfall

at the samerate if you can
account for air resistance

» Galileo aso suggested that
no force is needed to
maintain motion

Newton'sFirst Law or Law of Inertia

* A body remains at rest or moves
in astraight line at a constant
speed unless acted upon by a
force.

» Theconverseisalso true: if an
object isat rest or movesina
straight line at a constant speed
then the resultant force acting on
itiszero

Forces

 All influences on an object from its surroundings are
expressed as forces exerted on that object.

* All forces between objects can be placed into two
broad categories:

— Contact Forces: are types of forces in which the two
interacting objects are physically contacting each
other. Examples of contact forces include frictional
forces, tensional forces, normal forces, air
resistance forces, and applied forces.

— Non-Contact Forces:

forces resulting from action-at-a-distance




Non contact Forces

» There are four important forces non contact
In nature:
— the force of gravity (drop abrick)
— the electromagnetic force (electrostatic bells)

— the weak nuclear force (geiger counter and beta
source)

— the strong nuclear force (geiger counter and
apha source)

Force and acceleration

» The acceleration of F a
an object is directly — M
proportional to the
magnitude of the F a
force — M —

* The accelerationis

in the same direction F a
astheforce —— M

Acceleration and Mass

* When acted on by aforce:

— more massive objects are accelerated less by a
given force than less massive objects

Drawing Forces

» To fully describe the force acting upon an
object, you must describe both the
magnitude (size) and the direction:

> Draw as an arrow.

» Length of the arrow is proportional to the
magnitude of the vector.

» Head points in the direction of the vector.

— L e=——— f

Inertia and Mass

* Inertiaistendency of an object to resist changesin
its velocity.

» Massisameasure of an object’ sinertia, the
property that causes an object to resist changesin
its motion

» Massisthe quantity of matter in an object

* Measured in kilograms (kg) MKS units
inslugs(sg) English units (seidom used)

Newton Second Law of Motion

F a
- M >
» The accelerationis
proportional to the v
force and inversely F a
proportional to the Mi—
mass: E
a=—



Net Force

» When we apply Newton's FIRST Law of
Moation, it is very important that we look at
the net force on an object.

* The net forceisthe sum of al the forces
acting on an object.

Fa=D F=F+F+F+..

Equilibrium

» "Equilibrium" isthe word we use to describe the
state when or where the net for ce on an object is
zero.

¢ That does not mean thereis no force at al on an
object.

» There may be many forces, but the balance each
other or they cancel each other out, for example:
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* No loopholesin the 106 exams..... Your best bet
isto start working on your first assignment!

Adding Forces

» Forces are vectors and
their direction needs to F F
be taken into account. 1 y 2

<
. Wher! addi ng forcesin —
one dimension: — (=
— Samedirection add F
— Opposite direction net
subtract
—
d

Flow Chart using Newton’s || Law

Net Force =0
Forces are balanced

!

| Acceleration= 0 m/s? |

/\

Object at rest Object in motion
(v=0m/s) (v #0m/s)
will stay at rest will stay in motion

(same speed and
direction)

Net Force # 0
Forces are unbalanced

!

|Acceleration #0 m/52|

Acceleration
proportional to the force
Inversely proportional to
the mass

Newton's Three Laws

* Any object remains at rest or in motion along a straight

line with constant speed unless acted upon by a net

force

» The product of the mass (m) of any object timesits
acceleration (a) is equal to the net force (F) acting on

the object: F=ma

 For every force, or action thereis an equal but opposite

force, or reaction.



